Purpose: To synthesize and
INTRODUCTION
The synthesis and analysis of chemical and biological behaviors of 2, 5-disubstituted-1,3,4-oxadiazole-2-thiol derivatives have gained substantive importance in the past few decades for biological, medical and agricultural reasons [1] [2] [3] [4] [5] . Synthesis of 2,5-disubstituted 1,3,4-oxadiazoles from acyl hydrazides and acids can be done by acid activation with CDI, followed by coupling with the required acyl hydrazide and dehydration in the same pot with CBr 4 and Ph 3 P [6] . The appropriate aromatic acids are transformed to corresponding oxadiazoles through their hydrazides [7, 8] . Substitution of alkyl/aralkyl halides can be done at 1, 3, 4-oxadiazole-2-thiol, to study structure-activity relationship [9] .
Indole derivatives display a wide range of biological activities. 2-(1H-indol-3-yl) acetic acid is a plant growth hormone. It is obtained naturally from diets rich in vegetable stems and is synthesized from tryptophan, which is also used for the hormones serotonin and melatonin, the anti-inflammatory drug indomethacin, the psychotropic drug LSD and the anti-tumor agent vinblastine [10, 11] . In continuation of our ongoing research efforts [12, 13] , we report herein the synthesis of alkylated/aralkylated 2-[1H-indol-3-ylmethyl]-1,3,4-oxadiazole-5-thiols (6a-u) which might be employed for pharmacological evaluation in search of new drug candidates.
EXPERIMENTAL Materials and instruments
Alkyl halides were purchased from Sigma Aldrich and Alfa Aesar, while 3-indoleacetic acid and hydrated hydrazine were from DAE Jung. All solvents were obtained through local supplier and used after distillation. Thin layer chromatography (TLC) was carried out on precoated silica gel G-25-UV 254 plates, run in different ratios of EtOAc and n-hexane and visualized at UV 254 nm. Melting points of synthesized compounds were recorded on Griffin and George melting point apparatus by open capillary tube and were uncorrected; IR spectra, was recorded in KBr pellet method on a Jasco-320-A spectrometer (Germany) in cm -1 ; 1 H-NMR spectra were recorded in DMSO on a Bruker spectrometer (USA) at 300, 400 & 500 MHz with chemical shifts in ppm; and EIMS spectra were recorded on a JMS-HX-110 spectrometer with a data system.
Synthesis
Ethyl 2-(1H-indol-3-yl)acetate (2): 2-(1H-indol-3-yl)acetic acid (20.0 g; 0.11 mol; 1) in absolute ethanol (60 mL) and catalytic amount of concentrated sulfuric acid (10 mL; 0.18 mol) were put into a round bottomed flask and refluxed for 8 h. The flask contents were then neutralized with 25 mL of 10 % Na 2 CO 3 solution. The product was isolated by solvent extraction with chloroform.
2-(1H-indol-3-yl)acetohydrazide (3):
Ethyl 2-(1H-indol-3-yl) acetate (19.0 mL; 2) and 80 % hydrazine hydrate (25 mL) in 30 mL methanol were put into a round bottomed flask. The reaction mixture was stirred for 3 h at room temperature and the resultant acid hydrazide was obtained by distilling methanol from the reaction mixture.
2-(1H-indol-3-ylmethyl)-1,3,4-oxadiazole-5-thiol (4): 2-(1H-indol-3-yl) acetohydrazide (20.0 g, 0.11 mol; 3) and absolute ethanol (30 mL) were put into a round bottom flask. Carbon disulfide (14.0 mL, 22 mol) was then added to the solution, followed by addition of potassium hydroxide (6.3 g, 0.11 mol). The mixture was refluxed for 6 h. and then diluted with distilled water (50 mL) and acidified with dilute hydrochloric acid to pH 2-3. The precipitate thus formed was filtered, washed with water and recrystallized in ethanol.
S-alkylated/aralkylated 2-(1H-indol-3-ylmethyl)-1, 3, 4-oxadiazole-5-thiols (6a-u): 2-(1H-indol-3-ylmethyl)-1,3,4-oxadiazole-5-thiol (0.20 g; 0.001 mol; 4) as a nucleophile in N,Ndimethyl formamide was placed in a round bottom flask followed by addition of sodium hydride (0.002 g, 0.1 mmol) to the reaction mixture, which was then stirred for about half an hour at room temperature. The electrophiles, alkyl/aralkyl halides (5a-5u), were added in stoichiometric amounts and stirred for 8 h. After completion of reaction, the derivatives (6a-6u) were obtained as precipitates by addition of distilled water or by solvent extraction depending on the nature of the product.
RESULTS
The S-substituted derivatives (6a-6u) of 2-(1H-indol-3-yl-methyl)-1,3,4-oxadiazole-5-thiol (4) were synthesized by the protocol sketched in Scheme 1 and the different S-substituted alkyl/aralkyl groups are listed in Table 1 while the spectral and mass fragmentation patterns are shown in Fig 1-4 . The spectral characterizations of the compounds are provided below. 
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